Study design: Autopsy cases of isolated spinal neurosarcoidosis are extremely rare or none. Objectives: To report an autopsy case of isolated spinal neurosarcoidosis without the involvement of other organs. Summary of Background data: A few reports of isolated spinal neurosarcoidosis are present, but no autopsy cases of isolated spinal neurosarcoidosis are present in the English literature. Setting: Japan. Methods: An autopsy case of isolated spinal neurosarcoidosis was examined pathologically. Results: A 54-year-old woman was admitted to our hospital because of leg numbness and muscle weakness. Imaging modalities showed an irregular contour and a mass-like lesion in the spinal cord. No biopsies were performed. Clinical diagnoses were suspected sarcoidosis and malignant lymphoma. The patient was treated by steroids and anti-cancer drugs, but she suddenly died of unknown cause. An autopsy revealed fibrosis and non-caseating granulomata in the spinal cord. No acid-fast bacteria or fungi were recognized by special stains. A PCR revealed no acid-fast bacteria including tuberculosis. Other organs including the brain and lung showed no sarcoidosis lesions. A pathological diagnosis of isolated spinal neurosarcoidosis was made. Other pathological diagnoses were systemic congestion, lung emphysema, food impaction in the upper esophagus and larynx, cardiac hypertrophy and marked dilation of the colon. The cause of death was thought to be respiratory failure. Conclusion: We have reported a very rare autopsy case of isolated spinal neurosarcoidosis, with an emphasis on pathological findings.
Introduction
Sarcoidosis is a multisystem granulomatous disease of unknown pathogenesis. Neurosarcoidosis occurs in 5-10% of patients with sarcoidosis. [1] [2] [3] Neurosarcoidosis occurs preferentially in the brain. [1] [2] [3] Spinal neurosarcoidosis is relatively rare compared with brain neurosarcoidosis. [1] [2] [3] In addition, isolated spinal neurosarcoidosis sparing other organs is very rare. [4] [5] [6] Furthermore, autopsy cases of isolated spinal sarcoidosis are extremely rare or none. The author herein reports an autopsy case of isolated spinal neurosarcoidosis with an emphasis on pathological findings.
Case report
A 54-year-old woman was admitted to our hospital because of leg numbness and muscle weakness. A blood laboratory test revealed no significant changes. Her angiotensinconverting enzyme level was within the normal range. A systemic positron emission tomography scan showed dense signals in the spinal cord as well as in the body. Imaging modalities including magnetic resonance imaging showed an irregular contour of the spinal cord and perispinal tumorlike shadows (Figure 1) . A tentative diagnosis of neurosarcoidosis was made, and the patient was treated by steroids.
Further imaging modalities showed a mass-like lesion in the cervical spinal cord ( Figure 1) ; the lesion was suspected to be malignant lymphoma and the patient was treated by chemotherapy. However, no biopsies were performed. During the scrutiny of lymphoma and sarcoidosis, the patient died suddenly of unknown cause. An autopsy was performed.
The autopsy revealed irregular patch-like thickenings of the leptomeninges of the entire spinal cord (Figure 2a) . A mass-like lesion measuring 22 Â 20 Â 18 mm 3 was recognized in the cervical spine (Figure 2b ). The cut surface of the lesion showed thickened leptomeningeal lesions (Figure 2c ). The entire spiral cord was examined histologically. The mass-like lesion and patch-like lesions were fibrosis with mild lymphocytic infiltrations (Figures 3a and b) . Non-caseating epithelioid granulomata with Langhans giant cells were scattered (Figure 3c ). The granulomata were also recognized in the medulla of the spinal cord. The perispinal nerves were entrapped in the fibrosis (Figure 3d ). Special stains including Ziehl-Neelsen, Grocott and Gram revealed no acid-fast bacteria, fungi and Gram-positive bacteria. PCR for acid-fast bacteria including tuberculosis showed negative results. The sarcoid lesions were not present in other organs including the brain and lung. No malignant lymphoma was recognized. Therefore, isolated spinal neurosarcoidosis was diagnosed. Other pathological diagnoses were systemic congestion, lung emphysema, food impaction in the upper esophagus and larynx, cardiac hypertrophy, and marked dilation of colon. The case of death was thought to be acute respiratory failure due to food impaction.
Discussion
The presence of non-caseating granuloma is essential for the diagnosis of sarcoidosis. In addition, other granulomaforming diseases such as tuberculosis and fungal diseases should be excluded in making the diagnosis of sarcoidosis. In the present study, non-caseating granulomata were present in the spinal cord, and no stainable bacteria and fungi were identified. In addition, the PCR technique revealed no acidfast bacteria including tuberculosis. Thus, the diagnosis of sarcoidosis is confirmative in the present case. In general, sarcoidosis affects lungs and lymph nodes. Neurosarcoidosis is recognized in 5-10% of cases of systemic sarcoidosis. [1] [2] [3] Neurosarcoidosis without the involvement of other organs is very rare. 1-3 The present case was isolated spinal neurosarcoidosis, which is an extremely rare 
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condition. [4] [5] [6] In addition, autopsy cases of such spinal isolated neurosarcoidosis were extremely rare or none. In neurosarcoidosis, mass formations are occasionally recognized clinically. 6 In the present case also, a mass-like lesion was noted in the cervical spine, and clinically was suspected to be malignant lymphoma. In neurosarcoidosis, biopsies were occasionally difficult because of the lesional locations, as in the present case. In the present study, the spinal lesions showed extensive fibrosis with mild lymphocytic infiltrations. These appearances are considered to be influenced by steroids and anticancer chemotherapy. It is highly possible that numerous non-caseating granulomata were present before the chemotherapy, which diminished the granulomata and led to fibrosis.
In summary, wehave reported a very rare autopsy case of isolated spinal neurosarcoidosis with an emphasis on pathological findings.
